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Table 1 Long term location test design of different utilization pattern on the slop lands of red soil
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Fig. 1 The dynamics of rainfall (A) and surface runoff characteristics (B) in different years

22 2 )
Table 2 The monitoring results of surface runoff and system

ersion in the different precipitation years

( 2) (1998) (2000) (2001)
’ (mm) 1945. 3 1487. 5 1198. 2
’ (%) 77. 8 84. 7 71.9
’ ’ (mm) 231. 7 173. 6 25.6
(%) 11.9 1.7 21
’ (kg hm™ ) 1230. 0 432.2 78.0
(kerhm™2)  388.0 308. 1 109. 9
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, 3 > > * > * >
1 524. 7 mm, (F=6.693, Foose12= 3.0, Faoie,12 = 4.82)
, 202. 4 mm ( [6]( );
13.3%, 24 ); 71
, 59.6 mm( ) 7 )
3.9%, 17~ 18 )
F , ,
3
Table 3 The results of rainfall runoff for 7 treatments in 4 years
1998~ 1999 2000 2001
( 1888. 4mm) ( 1487. Smm) ( 1198. 2mm)
(mm) (%) () (mm) (%) () (mm) (%) ()
107. 6 57 18 63.0 4.2 19 8 1 0.7 16
158. 6 8.4 19 89.3 6.0 25 8.7 0.7 19
315. 4 16. 7 20 247.7 16. 7 30 4.1 3.7 22
253.0 13. 4 20 242.2 16. 3 30 48.5 41 23
203. 9 10. 8 20 161. 9 10. 9 30 19.0 16 21
234.2 12. 4 20 199. 8 13. 5 30 23.9 2.0 22
247. 4 13. 1 20 211. 6 14.2 30 26.7 2.2 23
24 2.5 (
, N P K)
, 4, , 2 | 5 8 )
s , N
, ) N )
1294.2 kg*hm™ *ea” ',
132.9 kg* hm™ *a ', , ,
56.2 kg* hm™ 2ea” ! , ,
, 10 C )
2~3 s
6~ 12 N P K) (
: 5 A
, 304.0 R
kg*hm Pea” , 151.2 kg*hm~ %
a !, 218.0 ~

289. 0 kg* hm™ *+a '
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4
Table 4 The results of runoff erosion for 7 treatments in the process of runoff in the 4 years
1998~ 1999 2000 2001
( 1106. 6mm) ( 676. 2mm) ( 150. 6mm)
80. 5 166. 5 66. 0 270. 6 22.2 215.9
228. 1 255. 8 128. 9 134. 1 41. 6 63.7
2770. 1 452. 9 898. 7 322.3 213. 8 136. 7
1349. 9 389. 1 852. 9 362. 1 165. 4 114. 1
1217. 8 318. 7 299. 2 341. 8 18. 7 67.1
866. 3 346. 4 386. 8 324. 2 45.9 75.8
874. 0 361. 1 393. 1 389. 9 34. 2 96.0
5 Y

Table 5 T he results of runoff and ewsion for 7 treatments on the slop lands of red soil

(mm) 62.2 89.2 217. 8 199. 3 140. 0 168. 5 178.7 150. 8
(%) 4.3 6.2 15. 1 13. 8 9.7 1.7 12.4 10. 5
( kg hm~2) 58.8 133. 1 1224. 8 821.2 476. 8 434. 4 473.7 512. 4

( kg"hm~2) 2183 146. 6 435.9 307.5 271. 0 270. 6 311.7 282. 8

(kg* hm-? 166. 4 117.5 392. 6 249. 1 208. 8 204. 1 229.5 224. 0

5. 71 5.78 39. 31 22. 29 13. 68 13. 37 10. 74 15. 84

N+ P+ K (kg hm™ 2)
(0.3)2  (0.18)  (2.61) (209  (0.98)  (0.77)  (0.54)  (1.07)

1) ( 26. 2%, 51.7%, 16. 1%)
1 442 mm 2) N+ P+ K : x ( N+ P+ K ) = ( N+
+ K )
; (N P K)
5%~ (135.32mm) 13. 5 x 10* m**km™ **a
10% ( 0.02mm)37 t*k m™ Zea

)25 tokm Zea !

19.5t*km™ %ea L

+K)1. 108 t*km *ea '
: 34% , 30%,
( ) 30% , 15% . 30%, 20%,

15% 15%, 6% 5%
(165. 5mm) 16. 6% 10* m ‘km 2
( 0.03mm) 58.3 t*km™ ** 1;
)29.9 trkm” e a



24.0t*km™ *ea ' (N+ P ,
+K)1.72 tkm™ *a ! .

3
31

65% ,

) , (References):
[ 1] He Dianyuan. Soil digribution and type in south China In: He Di
anyuan (Ed). Soil fertility and fertilization of planted crop n South
China. Beijing: Science Press, 1994, 3~ 18, 19~ 27. |
’ [A].
[M]. : .1994. 3— 18, 19~ 27.]
, [2] XIE Xiae-li, WANG Katrong. Equilbrium and Management of
W ater Resources in Hilly Area Awund Dongting Lake. Journal of
Soil and Water Conservation, 2001, 15(4): 92~ 95. [
[J]-
’ , 2001,15(4): 92~ 95.]
32 [3] XIE Xuarqun, WANG Lijun(Ed). Observation and Analysis of
7 W ater Environmental Elements. Beijing: Standards Press of China,
1998. [ s . [M].
, 1998. ]
[4] R Lal. Soil Quality and Sustainability. In: Advances in Soil Sci
2 - ence, M ethods for assessment of soil degradation / edited by R.
56.2 kg* hm “*a -, Lal .. et al.. CRC Press Boca Raton New York. 1997. 17~ 30.

1294. 2 kg* hm™ >+ a !, 20 [5] ZHANG Guang-hui. Advances in Study of Runoff Detachment Pro-
cesses Based on Hydraulics. A dvances in Water Science, 2001, 12
(3):395~ 401.[ . [J]-

, 2001, 12(3):395~ 401. ]

[6] Guy BT, Dickinson W T, Rudra R P. The roles of rainfall and
runoff in the sediment transpoit capacity of interrill flow. 7 ransac—
tions of the ASAE, 1987,30(5): 1378~ 1387.

33 [ 7] Hirschi M C, Barfield B J. KYERMO- A physically based research

erosion model Part I: Model development. T ransactions of the
ASAE, 1988, 31(3): 804~ 813.
[ 8] SHI De-ming, WEI Q+fan, LIANG Yi,et al Study on Degradation
’ ( ) ? Index System of Ewded Soils in Southem Chma. Journal of Soil
’ ’ and Water Conservation, 2000,14(3): 1~ 9.[ s s
, o 1.
, 2000, 14(3): 1~ 9.



472 21

Observation Studies on Water and Soil Loss
in the Process of Rainfall on the Slop Lands of Red Soil in North Hunan

XIE Xiae-Liand WANG Kat Rong
( T he Institute of Subtropical Agriculture, The Chinese Academy of Sciences, Changsha 410125 China)

Abstract: Simulating the main utilization pattern of landscape, this paper studied the influence of difference land
utilization mode upon rainfall surface runoff and system erosion in the process in the years of different rainw ater
on the basis of the field observation ex periments from 1998 to 2001. The results showed: that rainfall ( time dis-
tribution and its intensity) was the main factor influencing on surface runoff characteristics. The precipitation in
per year was positive correlated with surface runoff and water and soil loss. Among the different landscape,
there was significant difference in surface runoff. The order was: farming > * tea plant > slash pine > per
simmon plant > * orange > * natural degradation > natural recuperation. And soil loss was accord with nw
trient loss in the process of rainfall runoff. A ccording to the probability index of various precipitation years, the
article also calculated the soil and water loss at present on the slop lands of red soil in North Huanan. and nutr+
ent (OM N P and K) loss. Making use of ranwater of slope lands, agre-forest mult+ecosystems in the hilly
land adaptive for water equilibrium of unit ecosystems were constructed. And this ecological construction can

maintain ecosystem water balance. The viewpoint was put forward.

Key words: slop lands of red soil; landscape; surface runoff; water and soil loss



